Abstract -A scheme based on energy partitioning via moments is proposed to deal with aromaticities and reactivities of conjugated systems. The REPE is computed through the enumeration of cyclic fragments, thus either the finite or infinite systems can be treated with facility. Point-energy, edge-energy, and ring resonance energy have been introduced for rationalizing the site reactivity, bond lengths and local aromaticity. This approach is graphical in essence without consulting to the solution of secular equation, i.e., the energy sequence, MO(molecu1ar orbita1)'s and related quantities defined.
INTRODUCTION
In recent years, moments have attracted a considerable attention of theoreticians with particular interests in Hiickel MO theory (ref. [1] [2] [3] [4] [5] . The (2) Morever, one can classify molecular fragments into acyclic and cyclic species according to whether they involve at least one ring or not. Accordingly, u1 can be partitioned into ui and ui, the acyclic and cyclic components, fulfilling
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In table 1, the fragment counts together with acyclic, cyclic and total values of moments ( 1~8 ) for naphthalene are tabulated for illustration.
Within the Hlickel MO approximation, the total n-electron energy of the ground state of alternants and parts of non-alternants can be written as ..., a2L can be determined numerically by least-squares fits 
which is fundamental for dealing with aromaticities and reactivities.
AROMATICITY
The aromaticity of finite molecules has been investigated systematically on the idea expressed by Brelow and . Among them, benzeneis the most aromatic with largest REPE and has equal C-C bond lengths. On the other hand, graphite is an infinite hexagon lattice with equal C-C bond lengths approaching to benzene. Recently, Klein, Seitz and Schmalz (ref. [12] [13] [14] studied a series of icosahedral carbon cages with graphite as a limit. They calculated REPE's by Hess-Schaad method (ref.9) which increase monotonously from C60 to C240 and approach to 0.053 for graphite.We intend to investigate the variation of aromaticity along with three imagined paths in detail when benzene is growing up to graphite. The general formula of REPE obtained for each homologous series exhibits a trend dependent on the dimensionality that the species is growing up. Let us discuss them below.
Spherical carbon cage CN with lh symmetry
Becuase moments can be divided into acyclic and cyclic components fulfilling Eq.(3), the total JC-electron energy splits up too, i.e.,
(7) where El, the acyclic energy is used to be the reference and the cyclic component E" equals the resonance energy. Therefore, where pG,, represents the energy contribution per fragment GI' which involvesone ring at least. The numerical values of pG,, have also been tabulated elsewhere (ref. 5 ) . 
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( OLkLh) (9) 2 2 N = 2 0 ( h +hk+K ) w i t h h and k i n t e g e r s . T h e s e c a g e s t r u c t u r e s a r e c o n v e n i e n t l y v i e w e d by showing a s i n g l e f a c e o f t h e master i c o s a h e d r o n on w h i c h e a c h s t r u c t u r e i s b a s e d ( r e f . 15). Let us consider the parallelogram-like species with n and m hexagons along the intersections of the parallelogram shown in Fig.3 . and find a transition point occurring at n=3, namely
I n T a b l e 3, REPE's f o r c l o s e d s h e l l c a r b o n c a g e s c a l c u l a t e d a c c o r d i n g t o E q . ( l l ) a r e t a b u l a t e d u p t o N=1980, w h e r e v a l u e s g i v e n b y K l e i n , S e i t z a n d Schmalz (KKS) are a l s o l i s t e d f o r c o m p a r i s o n .
The existence of transition points for aromaticity in the cases of lattices shown in Figs.3 6, 5 comes from the competition between the di-and tri-valent vertices. As a result, one can think reasonably that in large benzenoid systems, the di-valent vertices play the role of anti-aromaticity,diminishing the value of REPE; on the other hahd, tri-valent vertices behave aromatically, increasing the value of REPE. When the transition pointsare cxceeded in the both cases, the tri-valent vertices increase sharply with chain lengths, leading to an ascending trend of REPE's.
SITE REACTIVITY AND BOND LENGTHS
As moment u1 is defined in terms of self-adjoint walks, Wi (j=1,2,...N), for each vertex (atom) which individualizes the vertex numerically, therefore, point-energy (ref.5) can be introduced for each carbon atom in accordance with N where E is the point-energy of atom j, an well-behaved index in relation to site reactivity. As consequences, the following statements can be deduced.
(1). Site reactivity decreases as the vertex degree increases, namely, the mono-valent vertices are most active and tri-valent vertices are most inert. (3). The bond length of an edge varies in proportion to its degree (Fig.7) .
(4). For edges with equal degree, bond lengths vary in inverse proportion to degrees of their adjacent vertices ( fig.7) . Table 4 . Table 4 . (RE)L>(RE)K. Tierefore, welhave a trend of local aro-
